MicroRNA-149 inhibits PARP-2 and promotes mitochondrial biogenesis via SIRT-1/PGC-1α network in skeletal muscle.
High-fat diet (HFD) plays a central role in the initiation of mitochondrial dysfunction that significantly contributes to skeletal muscle metabolic disorders in obesity. However, the mechanism by which HFD weakens skeletal muscle metabolism by altering mitochondrial function and biogenesis is unknown. Given the emerging roles of microRNAs (miRNAs) in the regulation of skeletal muscle metabolism, we sought to determine whether activation of a specific miRNA pathway would rescue the HFD-induced mitochondrial dysfunction via the sirtuin-1 (SIRT-1)/ peroxisome proliferator-activated receptor γ coactivator-1α (PGC-1α) pathway, a pathway that governs genes necessary for mitochondrial function. We here report that miR-149 strongly controls SIRT-1 expression and activity. Interestingly, miR-149 inhibits poly(ADP-ribose) polymerase-2 (PARP-2) and so increased cellular NAD(+) levels and SIRT-1 activity that subsequently increases mitochondrial function and biogenesis via PGC-1α activation. In addition, skeletal muscles from HFD-fed obese mice exhibit low levels of miR-149 and high levels of PARP-2, and they show reduced mitochondrial function and biogenesis due to a decreased activation of the SIRT-1/PGC-1α pathway, suggesting that mitochondrial dysfunction in the skeletal muscle of obese mice may be because of, at least in part, miR-149 dysregulation. Overall, miR-149 may be therapeutically useful for treating HFD-induced skeletal muscle metabolic disorders in such pathophysiological conditions as obesity and type 2 diabetes.